General: NMR spectra were recorded on a Bruker Avance 400 spectrometer, operating at 400 MHz for 1 H NMR and 100 MHz for 13 C NMR. Chemical shifts (! ppm) in CDCl 3 were reported downfield from TMS (= 0) or CHCl 3 (7.26 ppm) for 1 H NMR. For 13 C NMR, chemical shifts were reported in the scale relative to CDCl 3 (77.00 ppm) as an internal reference. IR spectra were recorded on a Shimadzu FTIR-8400 spectrophotometer.
(1R*,3R*)-2,2-Dichloro-1,3-dimethylcyclopropyl(2-methyl-4,5-methylenedioxyphenyl)methano ne (2b) 2-Methyl-4,5-methylenedioxyphenylmagnesium bromide generated from Mg (1.16 g, 47.6 mmol) and 1-bromo-2-methyl-4,5-methylenedioxybenzene (10.3 g, 47.6 mmol) in THF (80 ml) was added to a stirred solution of 1 1 (8.00 g, 39.7 mmol) in THF (80 ml) at 0 ˚C under an Ar atmosphere, and the mixture was stirred at the same temperature for 12 h. The mixture was poured into ice and sat. NH 4 Cl aqueous solution, which was extracted thrice with Et 2 O. The organic phase was washed with water, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was purified by silica-gel chromatography (hexane : AcOEt = 20 : 1) to give the desired product 2b (11.6 g, 97% 7, 22.7, 23.7, 35.8, 40.7, 68.9, 101.8, 110.9, 112.3, 127.3, 138.3, 145.7, 150.6, 195.3; IR (KBr) 2980 , 2775 , 1666 (R*)-[(1R*,3R*)-2,2-Dichloro-1,3-dimethylcyclopropyl](3,4-dimethoxyphenyl)(2-methoxy-4,5-methylenedioxy)phenylmethanol (3a)
BuLi (1.60 M hexane solution, 1.94 ml, 3.1 mmol) was added to a stirred solution of 4-bromoveratrole (673 mg, 3.1 mmol) in THF (3 ml) at -78˚C under an Ar atmosphere, and the mixture was stirred at the same temperature for 1 h. A solution of 2a (656 mg, 2.1 mmol) in THF (3 ml) was added to the mixture at -78˚C, followed by being stirred for 1 h. After warming up to room temperature for ca.1 h, the mixture was poured into ice and sat. NH 4 Cl aqueous solution, which was extracted with Et 2 O. The organic phase was washed with water, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was purified by silica-gel column chromatography (hexane : Et 2 O = 10 : 1) to give the desired product 3a (480 mg, 51%) with inseparable by-products. Yellow crystals; mp 127-129 ˚C; 1 H NMR (400 MHz, CDCl 3 ) ! 1.10 (s, 3H x 2/3), 1.13 (s, 3H x 1/3), 1.45 (q, 1H x 3/3, Jgem = 6.8 Hz), 1.76 (d, 1H x 1/3, Jgem = 6.8 Hz), 1.80 (d, 1H x 2/3, Jgem = 6.8 Hz), 1.88 (s, 3H x 3/3), 2.65 (s, 1H x 3/3, OH), 3.60 (s, 3H x 1/3), 3.85 (s, 3H x 2/3), 3.89 (s, 3H x 1/3), 3.95 (s, 3H x 2/3), 5.99 (s, 2H x 2/3), 6.02 (s, 2H x 1/3), 6.23-6.25 (m, 1H), 6.62 (d, 1H x 2/3, J = 8.4 Hz), 6.67 (m, 1H), 6.94 (d, 1H x 1/3, J = 8.4 Hz), 7.14 (s, 1H x 2/3), 7.15 (s, 1H x 1/3), 7.25-7.28 (m, 1H); 13 C NMR (100 MHz, CDCl 3 ) ! 11. 2, 11.3, 21.8, 21.9, 27.1, 36.2, 36.3, 39.6, 39.7, 55.7, 55.8, 56.0, 74.5, 74.6, 84.06, 84.11, 101.07, 101.10, 109.38 (2C), 109.43 (2C), 111.1, 112.2, 112.9 (2C), 118.8, 120.6 (2C), 133.37, 133.43, 134.27, 134.30, 138.0, 138.5, 145.0, 145.1, 146.7, 146.8, 147.5, 147.8, 147.90, 147.94, 148.8; IR (KBr) 3528, 2995 , 2959 , 2835 , 2766 , 1622 , 1028 1-Chloro-6,7-dimethoxy-2,3-dimethyl-4-(2-methoxy-4,5-methylenedioxyphenyl)naphthalene (4a) SnCl 4 (1.0 M in CH 2 Cl 2 , 0.44 ml) was added to a stirred solution of 3a (200 mg, 0.44 mmol) in CH 2 Cl 2 (3 ml) at -78 ˚C under an Ar atmosphere, and the mixture was stirred at the same temperature for 0.5 h. Sat. NaHCO 3 aqueous solution was added to the mixture, which was extracted with Et 2 O. The organic phase was washed with water, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was purified by silica-gel column chromatography (hexane : benzene = 3 : 7) to give the desired product 4a (62 mg, 35% 1-Chloro-6,7-dimethoxy-2,3-dimethyl-4-(2-methyl-4,5-methylenedioxyphenyl)naphthalene (4b)
Following the procedure for the preparation of 4a, the reaction using 3b (200 mg, 0.46 mmol) and SnCl 4 (1.0 M in CH 2 Cl 2 , 0.46 ml) gave the desired product 4b (101 mg, 57% 9, 18.2, 19.3, 55.7, 55.9, 100.9, 103.8, 105.2, 110.06, 110.07, 125.3, 127.6, 129.0, 130.0, 131.3, 132.3, 132.4, 135.1, 145.8, 146.8, 149.2, 149.5; IR (KBr) 2939 , 2826 , 1508 1-(2-Hydroxymethyl-4,5-methylenedioxyphenyl)-6,7-dimethoxynaphthalene-2,3-diyldimethano l (7)
A mixture of 4b (200 mg, 0.52 mmol), N-bromosuccinimide (925 mg, 5.20 mmol), and AIBN (4.27 mg, 0.03 mmol) in CCl 4 (8.3 ml) was refluxed for 6 h. After cooling to room temperature, water was added to the mixture, which was extracted twice with Et 2 O. The combined organic phase was washed with 1M aqueous HCl, water, 3% Na 2 S 2 O 3 aqueous solution, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product (250 mg) in DMF (1.0 ml) was added to a stirred mixture of AcOH (0.11 ml, 1.92 mmol) and K 2 CO 3 (280 mg, 2.0 mmol) in DMF (2.6 ml) at room temperature, followed by being stirred for 2 h. Then, KOH (170 mg, 2.99 mmol) in H 2 O (2 ml) and MeOH (4 ml) was added to the mixture at room temperature, followed by being stirred for 2 h. Ice-water was added to the mixture, which was extracted twice with CHCl 3 . The combined organic phase was washed with water, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was used without further purification in the next step. A solution of CH 2 I 2 (186 µl, 2.31 mmol) in THF (14.0 ml) was added to Sm (695 mg, 4.62 mmol) at 0 ˚C under an Ar atmosphere, followed by being stirred at room temperature for 1 h. HMPA (1.61 ml, 9.24 mmol) was added to the solution at the same temperature, which was stirred for 15 min. To the resultant solution, a solution of the crude product (100 mg, 0.23 mmol) in THF (0.5 ml) was added at room temperature and the mixture was stirred for 1 h. Then, 2-propanol (196 µl, 2.31 mmol) was added to the mixture, followed by being stirred for 2 h. The mixture was poured into ice and water, which was extracted twice with CHCl 3 . The combined organic phase was washed with 1M aqueous HCl, sat. NaHCO 3 aqueous solution, 3% Na 2 S 2 O 3 aqueous solution, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude oil was purified by silica-gel column chromatography (hexane : AcOEt = 1 : 2) to give the desired product 7 (83 mg, 41%). .7, 55.9, 59.8, 62.2, 65.4, 101.4, 105.5, 106.5, 110.1, 110.5, 127.5, 128.5, 128.7, 131.8, 133.3, 134.3, 135.7, 136.7, 136.8, 147.5, 147.6, 149.9; IR (KBr) 3587, 2940 , 2856 , 1508 , 1038 (±)-6'-Hydroxymethylretrojusticidin B (8) A stirred suspension of 7 (40 mg, 0.092 mmol) and Fetizon's reagent (Ag 2 CO 3 on Celite) (920 mg) in benzene (30 ml) was refluxed for 3 h using Dean-Stark apparatus with continual removal of water. After cooling to room temperature, the mixture was filtered through Celite using CHCl 3 and concentrated. The obtained crude product was purified by silica-gel column chromatography (hexane : AcOEt = 1 : 3) to give the desired product 8 (26 mg, 71%). To a stirred solution of (COCl) 2 (6.23 µl, 72.5 µmol) in CH 2 Cl 2 (70 µl) was slowly added a solution of DMSO (10 µl, 145 µmol) in CH 2 Cl 2 (70 µl) at -60 ˚C, followed by stirring for 10 min. A solution of 8 (26 mg, 65.9 µmol) in CH 2 Cl 2 (70 µl) was added to the mixture, followed by being stirred at same temperature for 0.5 h. Then, Et 3 N (45.9 µl, 0.33 mmol) was slowly added to the mixture, followed by being stirred for 15 min and warmed to room temperature. After quenching with water, the mixture was extracted with Et 2 O. The organic phase was washed with water and brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was purified by silica-gel column chromatography (hexane : AcOEt = 1 : 3) to give the desired product 9 (16 mg, 62%). 2924, 2855, 1773, 1701, 1636, 1508 cm -1 (±)-6'-Hydroxyretrojusticidin B (10) 30% H 2 O 2 (10.8 µl, 95.6 µmol) was added to a solution of 9 (15 mg, 38.3 µmol) and (PhSe) 2 (478 µg, 1.53 µmol) in CH 2 Cl 2 (0.5 ml) at room temperature. After stirring for 1 day, the mixture was poured into water, which was extracted with AcOEt. The organic phase was washed with water and brine, dried (Na 2 SO 4 ), and concentrated to give a crude residue. A solution of NaOH (15 mg, 383 µmol) in H 2 O (0.5 ml) was added to the crude residue in CH 2 Cl 2 (0.5 ml) at room temperature for 1 h. 1M HCl aqueous solution was added to the mixture, which was extracted Et 2 O. The organic phase was washed with water, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was purified by silica-gel column chromatography (hexane : AcOEt = 1 : 3) to give the desired product 10 (11 mg, 70% (±)-6'-Methoxyretrojusticidin B (11)
A stirred suspension of 10 (15 mg, 39.4 µmol), MeI (4 µl, 78.9 µmol), and K 2 CO 3 (11 mg, 78.9 µmol) in acetone (5 ml) was refluxed for 12 h. After cooling to room temperature, the mixture was evaporated to remove acetone. The obtained residue was extracted with Et 2 O. The organic phase was washed with water, 3% Na 2 S 2 O 3 aqueous solution, water, brine, dried (Na 2 SO 4 ), and concentrated. The obtained crude product was purified by silica-gel column chromatography (hexane : AcOEt = 3 : 1) to give the product 11 (12 mg, 70% 9, 56.1, 56.5, 69.8, 101.7, 104.1, 107.6, 109.1, 110.3, 123.1, 124.2, 129.8, 130.4, 131.4, 132.0, 135.3, 146.9, 148.8, 150.2, 152.1, 158.5, 171.8, IR (KBr) 
